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a = porous metal contact collector coating = anode
b = Pt loaded nanoparticle oxides = anode catalyst
c = porous oxide electrolyte membrane (POEM)
d = composite sandwich layer = oxide fillers and cathode catalyst
e = conducting porous support = metal or carbon

Chp 1. Of POEMChp 1. Of POEM’’s ands and
PEMPEM’’ss



Chapter 2: Phys - Chem
Properties of POEM’s
Chapter 2: Phys - Chem
Properties of POEM’s

�Type of Oxide
�Surface Chemistry
�Pore Structure
�Water Content



Microporous Oxides
= Proton Exchangers

Microporous Microporous OxidesOxides
= Proton Exchangers= Proton Exchangers

+  Surface Acidity: SiO2 >TiO2 >Al2O3+  Surface Acidity: SiO2 >TiO2 >Al2O3
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Proton Conductivity of Porous Oxides
( 80 oC, Protonation pH = 1.5 )
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      Pore Structure…      Pore StructurePore Structure……

�Pore Size
�Surface Area
�Pore Volume

All Variables Affected by Particle
Size and Particle Packing

?



Pore Structure ParametersPore Structure Parameters
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Adsorption Isotherms
for Physi-Sorbed H2O
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TiO2 pH 4.0

TiO2 pH 1.5

Ti/PO4 pH 2.5

Ti/PO4 pH 4.0
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Effect of Water Content on the
Proton Mobility Activation
Energy

Effect of Water Content on the
Proton Mobility Activation
Energy
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  Proton Conductivity Isotherms for

Microporous  γ -Al2O3 
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y = 1.884E-06x + 2.369E-04
R2 = 9.790E-01

y = 3.314E-07x + 2.914E-05
R2 = 9.969E-01
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Enable Passive Fuel Cells

Chapter 5: Preliminary ResultsChapter 5: Preliminary ResultsChapter 5: Preliminary Results



Initial Data on Poem Performance
as a 2/3MEA

Initial Data on Poem PerformanceInitial Data on Poem Performance
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HH22 OO22

Open Circuit VoltageOpen Circuit Voltage

0.74 - 1.02 V0.74 - 1.02 V

0.76 - 0.88 V0.76 - 0.88 V

Pt content = 0.003 mg/cmPt content = 0.003 mg/cm22



Initial Data on Performance ofInitial Data on Performance of
Our Our CatalystCatalyst Layer Layer

Nanoparticle TiO2
- Pt Catalyst
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Our Own Test CellOur Own Test Cell……
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